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(57) Abstract 

An ultraviolet laser apparatus is characterized in that the apparatus comprises a laser beam generator having a single-wavelength 
oscillation laser for generating a laser beam of a single wavelength in a wavelength range of from the infrared region to the visible region, an 
optical amplifier having a fiber optical amplifier for amplifying the laser beam generated by the laser beam generator, and a wavelength 
converter for converting the wavelength of the amplified laser beam into an ultraviolet beam using a nonlinear optical crystal, and in that the 
apparatus produces ultraviolet beam of a single wavelength. An exposure apparatus for transferring the pattern of a mask onto a substrate is 
characterized by comprising a light source including a laser emitting a laser beam of a single wavelength, a first fiber optical amplifier for 
amplifying the laser beam, a beam-branching unit for branching the amplified laser beam into a plurality of beams, and a second fiber optical 
amplifier for amplifying the branched beams; and an optical transmission system for transmitting the laser beam emitted from the light 
source to the exposure apparatus. 
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mzizi Testis. 
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%Jt£ ^Longitudinally diode pumped continuous wave 3.5W green laser (L. Y. Liu, 
5 M. Oka, W. Wiechmann and S. Kubota, Optics Letters, vol.l9(1994),pl89)J Hit. 

^0MTH Nd : YAG^-1fCD?rr<5 1 0 6 4 nm©l'-U%&* 
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<fll*.fc£l 0X10) l:^T-O0RMigtT57K tf©0W«W7KS 
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»aS*»S*J«*tlT^*. £©£3K:«j«T*£fcfc<fc0ai;&«Kl 9 0 nmift 
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«*6IWt5. - © <fc 5 \zmi&T 2>Z.£ (Zi; D . WAfcfi 1 5 0 nmifi#©# 
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fi£Sr^-TKW0-e«So 

01511 tfgjgox Sg7©g|i6<^&©ifc^&&to 

fl»^^Tift^0T»*. 
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A*a&<7)^ifc^^«fl0T<&3. 
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3, is, 1 9^63CcDc©>fc&*»iBr«3iyi*»i:» K&mmzim&is&it 

5ft#«£Bl4, let. ^WO*&577'f/t-l 5, nt.^LT 

frt>mf$.Zn, At FX^-S/Tl^-lftnDW*** (19 3nm) gtV^ttF,^ 
— !ffcRDm*ift« (15 7nm) *»£U ^TO3t-l/>7©fi^S? 

^ tf mm&mm-t z> *> ©t& s. 
s m a s tut*— v-+? 3to^tt $ *umi $ n s * t 

©1457 7^/1-1 7 0»ffl«:ti7r-f /t-3tei»*»l 8, 1 9#&&£ft 
fc£ft, 0M.OH1 1 (a) H^-r&S^SR (5 0 2~5 0 6) 
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T-Cife^T^*-^- h*561!I£T5 «fc O KH&jfcS tlT* 0 , ^'BSM(Distribu 
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t::J£-HB£*-FfSig£-r* *o»SU^^ MUMBttO. 0 l pm£* 

«^u-ifM©m*«ft*4#3t«*K:Hjrrafc«)K:tt, m-ifcgfg 

H I/— if (Master Oscillator)tf>3Slgi£fi£— £8A£MfrrSXSttfttt»&*& 

tf ©»*«&«^»=^*-&T-t®w*»[«*wftiijfiBc-r a £ £ l 
ti. *589i©u— #m&*&mm\zmm-?z>&^ mmizztu*. & 

n«, ft%KIK<Z>KM>f'£. 2fetf;«aEEJWfcfc£iaBHL 

d©«fc<3fc»*«ftM»M£LTtt, WAtf. l'— If t LTD 
F B^MMcU— tf fcfflV>*»^fctt, D F B¥##U-~ tfoaflEIWII^ff "5 £<h 
£<fc oajsfc-r* £ £#T£, i©*tefc J; 0§f6««[fi** 6 »C*JtflsLT— JtO 
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^Wit*) &m^T j £<Dm&£fflmisT¥ZMWi&z&imTz>. cut, dfb^ 
HMfci/— tfftH-m-?-oi&K£o. ooi° c^&vum-tzziifisvim-z&z. 

•Do dfb^i/- tf(Z)ia^^i° c^b^-a-^t. (154 

4nm) Ttt*©iftft3&t0. 1 nraW5«T. 8{&& (19 3nm) Tte^ 
(DtiL&tfO. 0 12 5 nm^bL, 1 0^& (15 7 nm) Ttt^<7)&S7&<0 . 
0 1 nm^tt 5. ftis, Btt£trm«3fcJ8ii«M (A*;i/X3t) <D 
iSi§H0l'.L^l:MLT± 2 0 pmem^t^-tir^Ct^T^nti+^T?* 
tot. DFB¥ifrl/- If 1 ltf>i&&£8f&ire«± 1. 6° CSS, 1 

*-&&£LTtt, DFB^l/- tf<D%«^S. **Utt»aW*ifeW* 

SS8«l/-1f<hLT5£lSi£^l. 5 1-1. 5 9 um<DDFB ^mi^U— tf£& 
ffl-T5»^{', dCO^Sl^— tf3t©3f§&«5 0 3 nm~5 3 0 nm©$Il:)i 

*mtimv&-mt ur; ^©^jen*^ 1 2 c^oT^pxi ins, mr>m 
i^mmsn 100kHz (aji/x^w ioms) (DfWT.mz^m^tim^zrD 

n;ux3^<oe-^m^«2 omw. ¥^ii2//wt^. cci-m. 

^1 2<Z)JfA(C«t-2)^*Vj:U'bO < >:L7t^, ^©If A»£rt<;fe£, 
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^fflViS^<h^*L.Vi. ifcfc. *iO>IUMi!£&£l 0 0 kHzW±« 
"TS £ t.\Z <fc 0 , SB^T* 77-f M-ftttijigglCfcUT A S E (Amplified Sponta 
neous Emission, gmtkltiyt) J -f X<Dl5»K:«kSJ«i*fiT*lia±-ra 

#, CIO* 5 tT*^t3&«aSL^. 

ISt5ut*n?f5. £<Z)fca&, *ff| (&tf&j>|ta>&lllfiffi?ffi) ttft 

fBH i^-if (d f b v— vue) 1 1 wm^?* tyt&mm'T i2t^m 

onmmmz^T. mz-in o~2 o nsiiw^i^ttw^jt^ 
is &m2i£z>£t*>\z> yttemm^i 2\z£-?T*:<D/vi7>ytfr*> j t(D--&<D?>>& 
® o wr. wttwvwvixmw i n s <z)/i;pxft«B!T5. z\n\z& o , 

ft^iW&^l 2<&^£fflt>£«-&tc:lfc'<T, /vixm&mwi'7,yt$:&%iz5& 

D F B ^^W— tf 1 1 <&«^fflft£#f ffl-T* £ <h*tM£ 

£©«fc5lCLTt#fc,^xftffl?j£, m&<D3-)lWA (Er) • H— ^ ■ 7 
T-fA*-3fc«4BSg (EDFA) 13I3^L» 3 5dB (3 16 2(g) £>}fcii*i 

25 5. 
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5 D'£i ; D?-y*)l>$Wyt(nmM\Z9 6ns £fc*. ^u^TH Z\<Dmzft&& 

#tC, MIB4:fc<Diij£:7 7-f A'-ffi*j£, 4:/n^»¥&£ifcS&l X 3 2X 

yjy^i 6t$ei:3 2ffi?7^^J^iiJ (&yo^-c^v*;K>~3 1) U 
10 1-31 icwtfftsoa&sjiBi ? r-i a- i 7 sr&asrr-s. 

o&zoy r'f rt-&&tit?z>. z\<d^. &7uy?m<Dm*)£i5?- 
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5Cj;oT, =&yn^^©A73Wf^T#>!? 9 6ns WilJi^^&nTl^- U 
•dX, %Z2-7ay2 (D=f-^^)V 0 ffi^j te^ (D^-f 0 ItifJiZM L 9 

6 n sCDg^t&O, JRl^n^©^**;^ 1 «h©>ISi« 3 n s <h&£ 0 C 
WiltH 8§2~|g3, ^3~m40yD'y^rfllC:^^Tfc^T*S. £<D*£ 

20 £#tf>ffi77£LT*gfH 2 8?^*JKZ)ffl?3iST, »0^5^*JHB»C3 
n s ©iK&fcO/WXftjW&n*. &*5, 0 1 1 7 a «/ ? 

25 *>wr 3 n s <DmM&n*D/vi7sWftt>n%&. z.<dl%&* (omtitQxm 
m^ti^yt/vvxiz. yt&mm=Fi 2\z£~DX$twi-£tirz/vi7>£mci ook 
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#7 7^ A— <7)MMP^RS*U / (f xm) <hft-5 7 r-f /K-fifttwrr 

««3ti/cfe*, z\n$&&mQm\zmj£LT&<z\£i)Vt?$.L\,\. z.<Dt&. 
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(DAW &ffi7mffim&±l,frmz^<D5£M*mM?Z£&\zb$iC'&2> 0 * 
m-fc^M]/— tfl l&/VV7>f£M-gV5>®'£. Jfefi*«k— tf 1 1 
<D««EIH»0*. &3Wiii&&Lfc:>£gI8^1 2©f|?J$£©{#ffl{c < koTA';i' 

31. #0TT?ttl 2 8*©»i7T-f A— 1 7 iz^tl-^rtl? t -i A* — )£ittitfIS§ 
1 8**«BK*tl» 3Sfc!HMt7<f;i^ 1 1 3£&/uT:7 7<A-ftif<I3gl 9 
jWftKStlWS. &&1&74)V?1 1 3tt, 7 r-f A— 3fc«MHSl 3X:tfl 8 

« 1 pmssOT) &mr&2-&zz\tT> mzwG>&&m&9im\z 

8MIHM-*t>©T*S. CtllCkO, ASE3^fca©7r-f A->|tfa*i& (1 
8^19) fcA»LTU-1f*©J||««#*«T***©*l»JhT-5ii:3&*T 

Lt^, ASE)t0^S«tt«:-t-nmSST*5©T, 3W*j&T»6n5»«»[ 
ANWl 0 0 pmtMOSW|l«7^^ftfflV>Tt»^±raH*%VieflgK:AS 

prngg?) £ft£fcSgttM 0«He«fcElg*EU:) *»o»»*7-<;i/^* 

MWl pmjEMOUTfcRJfeSn*. HlOU-!fSW:H:3o©7'fV 
v—$> iio, in, 1 1 2^bnxfto, c:n^i3«t^TM03t©^« 

tttt) d»s©m*jfe»4. ««>T«»«^snfc*T?*03tc3&«6» *sir>fcp*iai6«j 
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jz&u±<Dmj&-e\z> m-Wi&mmi'— tf 1 1 1 ltd f b^l^- tf &m 

IdOHTIfc^L/I:**. V— *fK%L£LT\t. DFB¥£#U-lf tlsMSMdv Zltf) 
^^«T^^L$nfc^— !fT*n«^<, mfcfx^t'^A (Er) • H 

Mj*Ufc«k"5K**lfc»*Ttt, !S77'fA--e*577'fA-17 

3mW£2g©EDFA18, 1 9{C«fcoT^tf-4 6 d B (4 0 6 00§) (DM 

2 0kW. /U^jllns, /t;i/X«051Ll 0 OkHz, ¥*$ffi#2W> £3=- 
**;WTWSffl7J&2 5 6W£#S. dCTfct TOiS&KSU^U 1 4. 

fc'lT7 7-f A*-^ii4@Si (^«EDFA18, 1 9 <J)'>t&< th 1 0) <D 
it<@fiJ#&±tf^Ci;^<kO, EDFA1 9 frZft±TZ>&*%L(Dmj]*mmL 

Liz*). *s^i±^*< bfco-rs^tj^T**, 
T«»tfa8MB£a»si*sfcs*u Ar fi+vti/- yteRisajaiftft (193 
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nm) *SVHiF 2 U— tftraCffi*^ (157nm) <DU— »&36£feU A* 

5 n-ytm%&~zmmznT^m^ (D2^z^x^t^x^ 0 z,<do*>. 
ftft&mm£7T^rt-ytmmm<Dftmz^?n<Dmtfizt2,z\ 1 1> mure**. 

Sfc. ■ J»i£©»»« 1 (01) ^K^g (*0!ITttTDM2 3) 

i6 *$mmm\z£%>mM-i"-' tfgg«, *hmm>u— !f3fefc3B4ir 

A, -<£>3t5H£g@2 3^&©*«c©>6m*tt*n^n7r</t-31£ilHi»2 4, 
K;M*fc3fcfa & ft. #J*.«0 1 4 K*r#*#3fc*ttBft e & 

20 (702-712) l:-t©»«$nfcU— »f3tofttX«f -5. H2+^*tl*7 
7-f A— 3tif*i»2 5©7T<A'-A>H;UmSt«2 9tt. 01 4t^atl*7 
7*/Wt>F;Uffll«l7 0 lfcttf&TS. ZlOttJB^Afftt. -»©*«»3t 

m7 0 2, 705, 710. 7 i2&mz-xmf&2ft. ytwmm (2i~2 

5P-tf2 ULTH 0»J*_tf. 0 9 9/im, CWHJ*2 0mWro 

DFB3m#U— If* 5 MJfcTtf A (Yb) • 
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fmx^t? himmizo. o 1 pm&,y\zmx^n^. 

tim-wz-mtLT, ^offgmm=?2 2 \z^x>w7,m ins, atosgw^ 
&&12. 8 mhz ov\,xmm<i7 8 n s) (D/vixmz&mzitrz.m'&iz-o 

CK^A^XJtm^e, ^^JST^S^f^fiJ^^E (Time Division Mult 
ipiexenTDM) 2 3KlJ;D, fVV7s^A^r;W7,z:t\Z, M&?-'r*)],Ofr*>?- 
+*JVl 2 7©ttfH 2 8 3^*;MciI0#ttS. -fftfrti, A;UX#»J7 8 n 
sZta>WlZ&m%!f'**Jl'0fre>7**)Hs 2s 3 - • • l2 7fclR#dg 

M8J«7 8nsX128 = 10ws (/V\sXm&& 100kHz) , /VVX¥— 

/WW«S»12. 8 MHz, /^Mtf-^fllA2 0mW, 
0. 2 5 6mW©¥i$te£nfc/WX3fc<h&5. fr43, BD-fi-S^^mi-Ctt 

7 8ns ©giga<* o , &fr*)mwi'xm3.ism*\zmfc o&szl tw^ 

Sri 0 0 kHz WXJWttlOtfm) tU l*»«3^tt»« (TDM) 2 
3©^r^P0~l 2 7*>£ffl;fr£*lS/'?Jl,Xft£, %XM#?2 2 t'cko-T^ 
7£-Ztl2>/Vlxmm ( 1 0 /zm) £12 B^LfcPtffciraiB (78ns) "F^ii 

l>tt«Iifi^llllifi^8l<?:|^eitC/i;UXM«8 (10 Mm) <Z)-gB©^T, 
;U0~1 2 7ri>£/^l/X3fc&ffi;fr$i*5J;5KLTfcJ;V*. $SC, 

xmm (10 urn) £&3gbT%><fc<, «Atf*©«I*nfc/1Jl/7«llltl 2 

8 Lfcwwnmrc* sawwsawt s its n t *>t£ 5 . 

/WX-SHRa-S-TfeJ;^. S&fcl* ^fO^lK^g (TDM) 2 3t¥-i^S 
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Utt-fvMJfcftfA (Yb) • H— y • A-U— tfSffl^&Wr^TK 

— 3teHHBIB« 0UFHi;> T***nfc7T-f A-3fcWB»2 4. 2 5K,fcoTii 
HF»T?a*. ttift<0«l«tt»tt (01) <hl§)&KMDft©IM*a<£«» 

atmsrao&arf e w t ut. w—tf 2 1 t^awm^ 2 

2 tOlHHZTW V * 2 6 jWEBSft* 7r-f A-*!tfMB»2 4fc 

2 5 toiwcraa***:^ ;w 2 8 iiT-r v u-* 2 7 i*isi$nT^5. 

*2tfW> iffWWW^O. 2 5 6mW£2&CDYDF A2 4, 25 
tCJ;oT^tf-6 OdB (1000000 fi&) ©WifcfrSfclfcr^TjR"*-. Z\<D 
4S£, #^>V^;U©ai*S8Ttt. tf-^ffl^j2 0kW, /Vixmins. AJU* 
ISDjgUl 0 0 kHz, ¥W2W. *;i^U-C©¥«3ffi7J 2 5 6 WS 

mi3\z&&tstiz. zvw.&&wm<Dmm&\z^x\m&~?z>. 



21 



WO 99/46835 PCT/JP98/05367 

^n^tsx±(D^mm\zm^rzJ:o\z. tf (n. 21) 

"fefilfMfeJMB («x.tfx;Hi«>A • H-^- 7 r-f/l-Tte 1 530-1560 
nm, 'f 7 h U fc'^A • K-^ • 7 7</ Wl±9 9 0 - 1 2 0 0 nm) ©|fl* 

»Jy* (14, 16) 0«t)Oi;Wl2l?ffl^fcTDM (2 3) 
«fcV>U $i1&MWt 2 T&TDM (2 3) GDftfrD icTO&ifc&lUyU y 

tz&. z\nz<Dmmmz&nzmm<m\z-v\&ii7T<n-%mm m 

H 2 -71*2 5) fcfcHTfi. 7r-f A*— •t»T?©**»J»*fcJ:*«i 

e»nTVi-5t>» (5~6jnm) «fc«9t>j£V\ #!;Ui2 0 ~ 3 0 itmiDtt— HfB 

S-fbSK (Wavelength Division Multiplexer WDM) 4 5, 4 6^fflt>T, 3fe*Si|g 
Fg7 7-fA- 0teif"Hi!) 4 2T?it«$nfcl^-1fft&i«t6£&8&S ooia 

26 -r&mmznz^i* u—fx tmn) \*. mzmtt- kt*<s z. t**m& l < , 

etui. ->>^;i/ ; e- f F^Scote^vju^— \*y 7^ n-\z& 

v*x, \**mimz®m?zzt\z&r)'gm<T?%z> 0 

»CH4Ttt*#fl£U— »f 4 3 <hWDM4 5 tflfflfcfcfflSatt^SHM 
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4 1 fc**- 7"f /t-#*ll«B4 2 ttBIBlfc. 7 7"f /t-#ilMB»4 2*> 

-»£3tt* W-lf 4 0 1 <Dm*rrt*WDM4 0 2^1bT 

15 HfcfciD. WDM4 5, 4 6T'©tt^fe6«rtSAcJ6^WtfeS. te*3. 

SfclC, ***g;<75 , 7 7'-rA'-^it<ig§ (19, 2 5) Ci5V^TKW**»S3t 
20 J&fctt, BMfcfct****— HS^'fA— (4 2) ICffctT. 7 7^A'--i? 
5* Hj8«— Sfliigtfc-pfc^:/^- f5y K • 7 7^fA-4 1 0 fefflfridJ^Kl 
LTfeJ:V>. ^(077^ /t— 4 1 O©#rffi0<D— f!fcH5fc3Kt". ^CD«|jgT«. 

25 4 1 2 tC®jgffl¥&#l/-lf£;*7 y^U >^T5. ZKD^ 1 £ 5 y HttT^^ 

< ftffl-rs zi t3&tr*a. m*75v h iz^v k©*« 
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ijggg (19. 2 5) ^jgfflTS^i*^L<, 77'fA-fi©SlfcJ:t), a* 

)^^<Dyr^n-Bm^<o^mM^\zj:^m&m(Dm^Ki^m^ z. <t#-e 
mzm n&w±& ^a»3t^» &*rr satire c ©$fe^b^*^fflT?^ * 
£z\z~z?. %i)&<D£o\z—mm&<ot7 7v \z*n^yT-in~-ytmmo>\ti-h 

KSttTl. 51-1. 59«mOTr5«^ldt K-y-TS-f *>£L 
Tx;Hf? Alcana h U tr^A^H H-^-rSd t^mbVi. ctltt¥ 
^U-1f{C«k^®fi^^lnlJi$il-'2>^J**^SfcJ6T&So -Tfrfcti, x;u 

Sri* 915-975n mttifiiaSj^o T*5 9. d tf>i5#<Di&gT!& * ^ft *5SJ8 
W&*&'DffitL<D*&WV-' if SWDMIIck D*3££ircfg 1 * 5 y 7 7" 

-5. Ar FX^T^— tffcHCffifcfcfcfi (19 3~19 4nm) £t# 

o&g, i . 5 4 8 umT?mm*±% < uzttn&m&z. ttmt. 
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A— • H— 7TZ>^&i)m^*>nz>o d^J6c:cDS(D7 7'</\*--^«. l. 
5 4 8 ximTi&-f b < £fcv>. IKOflHFfcB 6 tC^T. 

^ntC^UTia 6 I^LfcSilicate L22£ffi^n&> 1 . 5 4 7 um"C«fc 0 iSJV^i] 

H-^7C#©T^^*4. 1. 5 5 //mttifi(Z)k?— 

T, 1. 5 4 7 umifitr^J#fc**<^5fc«>K:tt* SUicate L22Kl'>Sfl>D > 

—77, WAtfX^lf^Aii-fy h'J ti^A^tfctwH-y (3- bfc 

-TA-) *JB^*«fcfcWu 071:^^(1, ~=iT\z'>m><nV>&1m7LZ>z.t: 

1. 5 4 7 /tmfti&T^OKV^JMftd^^^eS. ft^H7li. 

l^-r<fc-3t3. ^t^^T-f^- ft*t<gg& (4 1, 4 2) -rai^O— 

#tta-&-ot3aa?<&«?- u §77< n-ftwwga* b o« w**«ftii«s 
1, 43) ©F7<^«K*7^-K^y^iw>p-r*77'r/ , c-m**i»ii6«4 

0 5, 4 0 6£^75C<ha*g£I^. H8Ttt, 7 7»f A*— ft*i«HB4 1 
0#^£tftfflT57 7^A*-ffi*fWffg|l4 0 5j&<, Z-iDtommzM-lteTy 

r-rn-3t«MB»4 lkiaBtt^nsH 6 **^— tf4 o iok^-t u 
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#(4 1, 4 2) ibTWBb&ffi^&tel'— if 4 0 1, 4 3© F 

n^ft? - ha y * wwr a 7 t-y A-ta*tt»«« 407^^ z. 

£#*F*U>. 08Tti, 7 7"fA'-ffi^MS4 0 upmfcv— tf 4 0 1 . 

4 3 «n-6niftStK:«ii*-rs'b©tLfc*«. &&^&g55 0 o-c&m^n&ft 

5iflg{cS^^T¥«#l/— tf4 0 1, 4 3©t*W*>— ^©*€«iw-r*«ttT? 

08tfti^lTU&W 77Y A-ttt^j*W||g|t4 0 5, 4 0 6, 40 7© 
PtuKfrbl-Dte* ¥— fcfeRBfil'— tf (1 1X1*2 1) Rtf^aBPIJlH 1 (1 2 

xu2 2) t*n*n»«n, ^-ifo«wiipR^«w«w* 
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— tf (40 l/it*) (Dmmmt* ^-^.^mu—^msmtm^^umt: 
t*, Hf^^ l&v*, ms£<o3i i &tf*?s 2 m^ai 

u±.miLtzni&mmiRzf2iz&vzmfem<D7T^n-ftmmmi9, 2 
5©m^tt^fee»nTBir®<on>K;u^^^^ti-5 (114, 29) „ a 

(114, 2 9, 5 0 1, 6 0 130. COtf. &:7t<A— CD^y HittS 
141 2 5tfmiST*5ilt!i^ l 1 2 8#£3fcta;fcm;^T<OA> K;Ptf>il:g 
fiift 2 ramGlTtt5 £ htFZ&Z. A> H;UH*^S<DE D FAfeKfiYD 
F A<D&J]m&£<D 3: V>T Jg/dcT 5 £ fctfT?* S&ISfCD E D F A <b V 
<ttYDFAI:ih , -^©77'fA'-^$1i- > ^cDm^TA> h*;i/^M 

J]jSi®42 3Tf4, W7<A'-4 2 2|*]tf)=l74 2 1 ©S^ffi^lClSlttT 
5=— Attt^tjElfTfiBKL, m^7SS®4 2 3-C©3tO/t«7-M (3M&®** 

ziTm<Dm&Qi)Wtimm4 2 3\zmvT-\-ftm^>fr\zmmis> m&znrcu- 
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*&» 010 (a) l£*T£3fc«l*&©7T-f A— 4 3 2 0tttftfHB4 3 4 

arc. i^-if»&aia-r*3i«ittjiis©ses8W4 3 3 &**lte»ws ^ <tat 

ML. 010 (a) ^77^^0374 3 1 L ft l> 

m&(3g&tteKt7-&B i o (a) <n%m<Dm\ mio (t>) {^-r^^tc, 
#7r-f rt-ytmw»4 4 2©a*»2rt©m**«4 4 4 4 4 

aftttfjSCtfe^JKIlC*^- ^©^RSfllT&S. <&U 010 (b) Ttt 
77<A-rt©374 4 l©g£ifc*:LTV*ft^J&*> 3 7&©*fc*:£0tfHLT ! k 
«kV>. ft*. 1003fi«^4 4 3j^ilfc«»5n5*ft0!)7 7^/t— 3^«S 

9XH2 5©ift, gp"£ 1 2 8*£LT«b«fcV>. ft*5. (4 3 3X«4 4 

<n-m*w©u-^icj:*»«*«i«'rs»**«#&ns. ^lt. una 
ft*, £k±e>&m&j&m (.mi. 02, 04. 08) -m. g!9ft©3£§&j& 

l**fc«>, ^11:117^71/-^ 1 1 0, 111, 112. 26. 27. 
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4 0 43?£ifAU ifcfijfftEDF A^*i#tt£^Sfca&lC&3?*£7^ Jl^ 1 
1 3, 2 8. 4 0 3£*fA-r&«j£#J£*L£:. 41 U T^Vk-^XteSfc^ 

7-fA'- liilSTfg&TSg^ffi^ASE (Amplified Spontaneous Emission) 

10 tCcfc^y-fX^WT^, *fc. Ma©7 7-f/t-3tiiMB»*^«>ASEfc«fca, 
is m<D±&2&m&\sX> /v\sx9t<D&m : £7'(— wvpftmLTh^. 

20 2 *<DT DM 2 3 7 7 -i A*-A*> KJUffiftSSTODU'— - tfft© 

fgS^<5>^£:7^-KA*^f|HH»LT*>«fcl>. #tg^«S8B5 0 0*>5 

-f/t— ftJWWB (13. 18, 19. 2 5) < <fc fc— Wn?<F>*\\ 
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&\zm 1 IC^L 1 Ttt, 

CFH*) fcE*>&*lJ***l, Ar Fl+yTk- !f tHUWTJttfi (1 9 3 n 
m) *SVittF 2 U— tftpgCfflTjifcg (15 7nm) © I'— «%*5&*"r***V 

**SBR»K:*ViT» ®3lc^-r^i/-if^Blc«, J£— &g©l/-1fft<£ 
58*-rs<t— ttftMl"-" tf3 l£fS*. £ ffll-SSlll/-^ 3 KDKmtl 
ityy-i A*-ftig*gg§ 33. 3 4 J: B HI* £ *15 . Z\<07 7 ^ / \*-ftig*§§ 3 

4©m^«, ey^-OTi 3 ic^-rKftaEiftw (6 0 2-6 1 n tc^©is*$n 

Ell 3l^$tlS7T<A-/\'>K;i/ai*r«8 5 0 1RZ*6 0 1 {Cftjft 

T<5. d©i£§^&8BfcL ^©#«§Hf2ft3Mgil6 0 2. 6 0 4. 6 0 9. 6 1 
lfc£***T*M&*ft, fti#*g§ (3 1-3 6) *6mWSn**#ifc*«n 

S¥-KSf61SP— tf 3 1 iLTfi. 1 • 5 4 4 um % CWffi 

^3 OmW(DlnGaAsP,DFB¥iJjt#U--- tf&ffl^S. if tiS^JJC^— 

IfcE-KJH&fcfa -€-©«fi^^h;i^MBttO. 0 1 pmETFfcttl 



30 



WO 99/46835 



PCT/JP98/05367 



WZte-MtLT. ZKDftJSPI*^ 3 2 CioT/t;^^ Ins, *§«PiIW§i£ 
&1 0 0 kHz WA;PX^lC^PI3-arfc^-&«ViTltt^^fT5c 

*t<@g§3 3. 3 4toT^t58dB (6 67 0 00^) <7)iSS*fT"5*^tC 

73«2WtJics. ci<?5m^ap«*^g:07 7'-i'n-^Ji")ig§3 4<DmtiM&t 

<DJK#S-JIWSfcJ6, #gWl:it7-f V 3 5. 3 6 ALfcifilcW 

SW3tt/t;WXffi*fc30ft*na. fcfc. 43gffl£*£J:S%if4llg (3 1-3 6) 
(01) -CfflUfc^^KIX^'J^^ (16) . X«H«S^ag2Tffl^ifcT 

dm (23) ttfei:. 7 7-rn>-3tit<ss (33, 3 4) **:n?timkm& 
ux 7 r-f a— ytmm& 3 4 *3MaT7 t -r a-a> n^*»j«-r s j: 5 ic lt 
t>«t<ri. ^cDt€, «©:©3tJiiiiSJc:-€-n-?tiie^e)n^^Rii^3 2{c8jjo 
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&\z. mj£<D&mm& 1 ~ 3 ^n?n&m2tiz&&&&m<D$kM<DMm\z 
^xm^Zo mn (a> ~ (d) izit. *%w\zmz>tiL&$z&u<Dmf&M* 

1 (mm<omm 1 \z&v& 114. %m<»m&2 \z&vt% 2 9mzum?2>fiK 

%W»W&Z\Z%>\ J SZ>M.-VT"< K— (3 4) ©aj*j8Tf*«oTfc«kV>. ) 
$fffi£tl£&& 1 . 5 4 4 nmffl^^, *ifmf^ffl^T8M (iU 
IS&) tCifcg^&LT, A r Fl+y7l/- tftlPIUIfc*!?** 1 9 3 nm<D#S 

011 (a) T«U /t>F;WH;*j«5 0 l*6llJASn5*ftl. 

5 4 4 nm (ffi&gcc*)) 502, 503. 5 0 4 £ 

(»[gttg#fc© 1 / 2 7 7 2 nm) 02 «fc7!>*f6£T5. 2 <g 

»[«*^i6i^jt*, ^©*«j^3t^a 503 izxm-rz. Z\ z.T*mztm 2 ^ifc 

SSi£5g££fT^ A9ti£tf>Mi£#2co©2te, tYj:*^g*i&K:**L4<gtf)ffli& 
*4 co (^gl««01/4m3 8 6nm) £*>^4teaSE#58£TS. 3E 

^L,}t4ig^«$e>ic:^#ii^^s5 0 4tcii^ z\z\-znxsw,2*&m 

8 o £WT 5 8 (&&«£*&<*) l/8T^19 3nm) 

<D^MS5 0 2^«LiB205 (L BO) 2 «UE3&* 6 4 ffif»^©*««a 

5 0 3 fZttIJB205 (L B O) 4 f&&7&> £ 8 flftt'v<DXM|&a 5 0 4 Ktt 

Sr2BcB207 (SB BO) <S&£&flT&o d LBO«ft£«JHU&»*:» 
2 ffflft^oaHJIfctt. *«*«|OfcJ&0(fl[ffi»^K:L B Oi^awja^PiasJc 
Non-Critical Phase Matching: NCPMi£W5. NCPMI1 

^^Sf*]ircD**^ tm~ mmm t co^m-rn(waik-off)^ i »fc«>j« 
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mil (b) tt, 5 4 4 urn) -*2{gi& (&£7 4 2 nm) 

-*3{g& (&S5 1 5 Mm) (i£S2 5 7 wm) -»8f&& 1 9 3 

urn) (OMglc^S^-r-S^t-^UT^LfefeOT*^. 
6 IKS 5 0 7 Tit, <E>2fgi&^<D 2 

LBOi^a^aiUfcNCPMTra^tlS. ttS^ttffi (LB08S) 507 

2 ffiHft£R£U ZL^m^&t 2 fftttfCjgtm («*.« 1/2 5 0 8 T 

*n-?n¥M[R» 1 ifc*0»S*-£A. g*&cflMft©^9 0S©££1££. - 

10 ©S2fc»«h 2mm$ j tti j enu>X5 o 9 sa^Tagtsottftgaass 10c 
2 as o^mAff 5 1 0 t? i4, 1 etB(ofksx.im 507 Lrz 2 

*lft^ldML*J6^t^&»«»SB*K:J:0 3«tt («Efi5 1 5nm) 

15 (LBOfgJI) 5 0 7 tliJaS^SNCPMTffiffl^tlS. tt«KJfe8*5 1 

1 ltCkOflfltU #4 9W{v!> • 5 9— -5 1 lT5W$nfc3^ 
tt, W>X5 1 3«l?T3Sl(!)ttl»(l«5 1 4l:AWt5. &g3£&g&5 
14te/3-BaB204 (BBO) |&ftT?*0, £CT?3(&»#2&^»56£fc:£0 
20 6fg» (ftS2 5 7nm) tM^tl^, 

ttftX&ttS 1 4T*Snfc6ffi«fc. ' 5^-5 1 1 £j®iS 

^$nT4eew^s^BR5 1 7ia»t«. &&£&»5 1 7«bboj^ 

JfcWBH&n. 6ffi«fc2«ifc£j^&ftHitt8&fc.fc0 8(g«E (ifcgl 9 3 nm) 
25 HU (b) ©aWE&BHTtt, 4SgOHE5^ll»5 1 7 0tftft%«| 

t$ii£LT* BBOlS&0>ttfc>9K:CsLiB6OlO (CLBO) |Sil*ffiV*S21 tt> 
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fc. ctx% ^<^p-r • a 5- 5 1 ip-£3fg&# 

SiSb, ^•0 2m&^SM'TSt)©<hLT. 3©B<D&g^&gf*5 1 4£2©B 
&t2^fe<h©-^^^8S$r®^T4©@(DfeS^gl5 5 1 7 tCA*f-fS#S 

arm, 6 i 2 M*-en-f n4 g@ ©ts^a 5 1 lizAitz&zmyt 

U>X5 15,51 2<&SVH3^-53tK{3M-r^Cli:^-e^^)„ 
10 3 mm <D$L&$mm 5 l 4 Ltz 6 m&tt-e©»r®^^^Walk-otfl^{Z«t 
0£RJg£&^TV>£#:8&, 4gBOi£6£&g&5 1 7Wft»$^5 

•5 lei, *^1/>X5 15,51 2£&J*©^l;:ffiirr£££t;: t k9, fiajAfil^ 

15 Ob*— A£j&££?^l;:fT 5 CKDfcfe, 4&B<Z>&;g&&g|5 (BB 

Oigll) 5 1 7T©2te&£»Sft9£gJ?K:U ^&2&2$S£?B}J6£ £ t^njfig 

ft:fc, 2&B©ifc&£&gB5 1 0£4|&B<£>Stg^iftg&5 1 7 tO|ffl(D«|fi)c« 
Ell 1 (b) lzm*>tlZh(D1?teU<. 4^SW^^g|55 1 7lZ6fg&<h2 

OtPl— fttt±l~3&SRtf4J£BcD&^&g&5 14,51 7£EHU 3& 
BO&S^«|fi*55 1 4T3«&©*Srm2HI8if6fg^^<fc0 6«^^LT. 

fc&&&2tv£\,*2m&tt%\z4mm<DtiL-B&mu5 1 7iai*^T ! b«k<, 

25 itllC.fcO^^P'f vi' • 59— 5.1 1» 5 1 6*fflli5^M7i%<^. 

011 (c) (jftftl. 5 4 4 Atm) — 2f&« (ifc&7 4 2 nm) 

-*4{g2& (ifc&3 8 6 nm) ^6{g& (i£§2 5 7 nm) -8{£i& <&gl 9 3 
nm) K>«HlC&S^-rs«^{COtiT^LJtfcOT&5. 
lt8fB0>ifc£3E&B85 1 8T?ite<Ofe&&m&MktLTLBOlgiM!,&m^t>n. 
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2 femzfc& : &m-z>r£it)\z*;<D l b o*§h**n c p MT^rasn^. 

lg@<DikB^&aB5 1 8a>£5S£-fS2<£&fct> mytU>X5 1 9£5§oT2 
gl0)ik^&g&5 2 0£A#*-r<5. 2l9:g<Di&ft£&g&5 2 0T*l*. *-©ifcR 
g!«ligS<hL<TLBOi^S*ifflH^n. l©@(DSS^gB5 1 8Tf££L£:2 
«&ri^2;fci§i?fcf££C£9 4{gi£ («Efi5 1 5 nm) &gg!&g&5 

2 o-e#^nfc4»<t:, fcgg&sn-rK^fc&^&SBs 2 0 &siaufc2 

fgfettt, y-f ^nH -v^ • 5 5-5 2 1 K«fcO$HiU £ZLT£*h*n/i:4f& 
&«^W>X5 2 4£fi-3Ty-r£n-r >y^7 .57-5 2 5 icSTr^. — 
y-f £ n-T s> £ • 5 7- 5 2 1 £j§>&Lfc 2 fttttt. 5 2 2 WOfiBt 

57-52 5fc«U --T^^^aSofc2miStf5l$4^-&^^nX3©:g 

<z>ik&iE8ia& 5 2 6 tcA*rr£. 

n. 2g:e©^^^5 2 0T^bfc4^<»:. tftMaisn-n:*-©** 

£&3&5 2 0&m&lsti2m$Ltfrt>fnmm£tk\Z&K> 6{gi& (^2 5 7 nm) 
«Efi&SI8B5 2 0Tf#Sn&6tefc£, fc^&Sn-rK-^ifcg^Jfc 
§55 2 0£itiaLfc2fgi££fct y-f^P-f -55-5 2 7 0#«IU 
d ZLTRSt^tlfc 2 5 2 8 W©0Bfc&lfll3ft« 9 0 ° mfe^tlS £ 

tb\Z> WbV>XS 2 9<&iioT^^O<-y^ • 5 5-5 3 1 KStTS. — 

y-f ^D-<»y^ • 55-5 2 7*mmisti6i%m$. mtv>x% 3 o&ii 
«ic:^$ nx 4 g@ oiiEMm 532 k a«-t s. 

4&S©i&g3£&gB5 3 2-Ctt. ^<D&g^«U^atLTBBO^S5&«ffi^e> 
*U 3g:@<DikB&&g&5 2 6T?8£Lit6{g}£<h, ^fi^^tlT^O^ 
£»&5 2 6 ^S3@b&2m«t^e.?0^^»CJ;O 8^«t 1 9 3 nm) 

±IB«^{r*5^T«, 4g*i<Z)i£:^&g&5 3 2 ©i&g^&SSi^ LT, 
B B Ott»<Dffcb OI'CLB 0*SH£ffl £ £ £ nJf£Tc& 5 . 

ftfc, *H^T«2©BRtX3gg<D^^mS|5 5 2 0, 5 2 6©»:*tl 

^ny-r^a-r • 55- (521. x«5 2 7) &k«lt. ^wj&s^bi 
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g& (5 2 0. XI15 2 6) frZtoMZnz—tttD&mfc (2fflf»t4»S[, Xtt 

2fg«t«h6«si) w*n^nm£zyt&&m-?TX&<Dm&m&u (5 2 6, x 
IS5 3 2) tdA#t-rs«totc«t^Lfc^ an (to T<D&mtmmz. 3© 

S©&S35&S&5 2 6 &m<D$L&$£&& 518, 520. 532 ftlfchfc 
5 EgUTfeck<, dtKCiOy-f #a-f y$ • 5^-5 2 1, 5 2 5, 5 2 7, 
5 3 lfcE£fl§V>5(6HW«fr<fc5. 
i^^T. *|lfi0'JT«2^B^«tUC3©B(©jSg^tfeg|5 5 2 0. 5 2 

10 2 6. 5 3 2Tft0Ffc£&^£f#£fc«)t;:«, A#t*-A<fc&5 4{g&Rtf 6 

m$L<D u 2 §*K-At«)ia:o * wCTa starts* u 

#3fell«©J:3K:, mytU>X5 2 3L524* ROC 5 2 9 <h 5 3 0<h£-£ 
tl^nS'J^ro^Kt'lK ZliitC^O. 5 2 4.5 3 0 tbT^U > 

15 WB(CfT"5 Ci^T^S. CCDTctf), 3g*S*5«fctf4g:SCDj&g^&a&5 2 6, 
5 3 2 W^n2fl«t0lft»)*lA»l:)!tO, £&»£&i£>££<!:a*pm 

2g*B(Dl£&£»&5 2 0**6«*-r*2««i:4(»«[^*«ra«fiw3» 
B<D&S£ife8&5 2 6lcAJrr*«fc'5fc v *©2fl&«£4fflF«©a3Kttfi#«H— 
20 fc35ttjWtl»iJ:<, 2O0>ifcg^&gB5 2 0. 5 2 6 ffl0>tttJ$ttE9 1 1 (c) 
CIS^n^fcOTttJS:^. CCDC£tt3gi^<Dttft£&ffi5 2 6 £ 4|£@(Difc& 

amtts 3 2 £©nret>H*T«5. 

011 (d) tt. 5 4 4/iin) — 2<&tt (ig7 7 2nm) 

-3teifc <te&5 1 5nm) — 4te& (&g3 8 6 nm) (&g2 2 1 

25 nm) — 8{&i& (tfcftl 9 3 nm) ©«£ifc^lfet-5«£t;:^T^Lfcfctf> 

lftsottfiaesiff 5 3 3T?«, tc»«aittiiti/TLBoifl*t«v^ 

3 3^ttM*£nri£»ilLfc**:tt£. «fi3g»T58*bfc2 
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^fsatuTLBo^a^ffl^ensi^fei^ ^LBOii^ai 

^&g£ (LBO^b) 5 3 3£ttM£aWct£NCPMT?fiWl!£ft5. dOfcfcfi 
^&SR 5 3 6TH 1 5 3 3 T§S£ L it 2 {gifc £ . &L&$£&i£ 

ttrfc-*©*M**5 3 3 Sr^jgLfeS^gtt^^fiJ^^^J; K> 3{g& 
S5 1 5nm) 

s^&sks 3 6T?#f,tifc3mK<h, i&^msn-rtc^&s^&gfcs 3 

— 5 4 3*IoT4SI©^M5 4 5ICAM-r^). — Jj. P^^U^y? - 
@0>ifcB£&S85 3 9\ZA»TZ>. 

s*^ts^stirfct© l b om^mj&T z> iith\z. 2 mm^i. b o 

355 3 9T#e,nfc4m«t«»:^n«r3SjgLfc*«t^ ^-f ^ D-f 7 ^ • 5 7 
-5 4 1I:«J;0^«1U ^H&MigbfcS««^l^>X5 4 4S:ji^t«t:fe 
fc. ^^n^-y^S7-54 6T£at£ttT5l£aC>l&g^&B&5 4 8 KASt 

5 4 2M-3T* r -f i^n-f y^r • 57- 543fCiiU ^HT^-f * • 
5 7-5 3 7TS*f$n^3f&K<h|SI«C-&fi5c$nT4©B(D&S^«lS|55 4 5 

tAirr*. 

4&B©»[g^a5 5 4 5 a. ^ofo&gmtk&tLTB b o^a*«ffl^ ^n. 

v>7 • 5 7-5461?, jT<19u>(y9 • 5 7-54 1 L;t3:£i££R«J 
IC^^nT, 5 RgOttftXttft 5 4 8 {CA^-TS. 

5RB©«««a5 4 811, •€-0«[fiSe»|SfitL'TLBOttft*«ffl^6n» 
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m*&Lt7&WitfrZ>%im$i3&3HZJ:Q 8{g& (ifcfil 9 3 nm) _LIB 
«fi6K*V»T, 7®&ift±mBBOmik5 4 5, Rtf 8te&fg£J8LBO*§il5 

ftK£iIoTAStT5<Z>T?, 3te&£mftTSl/>X5 4 0£, 4fg&£mftT 
Sl/>X5 4 2<J:^S>J^O^Klca<^t^-e^^ B 3 &@ 5 3 9 

^&±vft4mmtt<DtfWMtkmvaik-ofmmz£ osRjgfcfco ws. z\<d 
ov-Ammzn? z-tamaLK. *nmm-?\z. mytu>xs 40. 542 

>X*t£ffl^<5>;i<!:#T#» 4te&(Dt:-AS^£^K?T5 d 

HOfrtb. (BBO*Sii) 5 4 5-etf>3{g&£<Dfi&9£& 

$ <=> fc^jis^T ii, 5 wtm tova&emm 5 4 8 izA#-r *as*«[*jwt-r * 

l/>X5 4 4t, 7fg^€r^-rSU>X5 4 7 «hSrS«J^<D^t«< Ct^T 
€T^o 4ltg«)JK£*3fc8 5 4 5 T56£L& 7 «««-^©»rTOWWalk-o£^* 
fc±OftR»lca:oTVi«. Z\<Dfztb, 5&S<0fc§^&^5 4 8T£#&£& 

Ttt, mytu>xs 44, 5 4 7^s«j>«rcD^?si3iais-rs^<!:^-e^^o5^ 011 

>X 5 4 7 i: LT -> U > K U *;H^ >X*t£ffl 7 0 
t-ASE^&^lCfT'P^t^Rrflii^S. £(Dfcis£>, 5&gtf>ifcg&&SB (L 
BOi^S) 5 4 8t©S*»[t COSMOS: AfrKlU £3&tnJ 

ftfc* 2 SB OttMM 5 3 6 £ 4 <D&g^&gB 5 4 5 £ 0>ffJ<Z):|||jSH: 

011 (d) a&e>n5fc &g^&e&5 3 6*^5841x^^0 

•f . 5^-5 3 7T?K*t£n<5 3{ffi8E<fc. tt59E«lfS5 3 6 3»»&fB^LT^ 

3 7 *»ji-rs 2 tefcfcfc&M&gB 5 3 9 TfiftftSHfcU 

5 3 6, 5 4 5m®2 0©3fefc*WL<&^wntf, ^*S5i«T*oT 
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*>mt>tZ^o CO^^«3SB©Sc^«i^5 3 9<h5l£gtf>i&^&g|5 5 4 8 
012 (a) ~ (d) fi. 011 (a) ~ (d) iC^Lfci&g^&g&tCO^T 

^tifc8««e (ifcgi9 3nm) (Dw-mmtt^t : m*&<DmMmi£<Dnm 
jm^mLtcmr)^^^)v<Dtiit)^x\ tf-^-^7-2 0kw, /vixm 

Ins. /^PX«§D&UJ^£&1 0 0 kHz. RtfTOitirt 2 
JH, &^-V^;^fcDc08^ (i£gl9 3nm) (D^mt!\t. 011 (a) 
©«2*^lftSBTtt2 2 9mW, 011 (b) ©«««W7?tt3 8. 3mW, 0 
1 1 (c) C0&gg?&grm4 0. 3raW, 01 1 (d) ©S^tfcOTfcU 5 . 

it. 01 1 (a) Tli2 9W, 011 (b) T«4. 9W, 01 1 (c) "Ctt5. 
2W. 011 (d) Tte5. 9WifcO. VvTft(Di£g£&ar?&oTt>«ftg 
fBffl^tLT+^ffl^©. i&Sl 9 3nm<Z)^^Srg*-r^^t^T^S. 
Z.n*>vm&1&ifc(D?%'VWl l (a) C98*j£«**>«!lST?&0, ^JfcS&sgfc 

(12 8ft*;W =1:9 0»l*.fc£l/2~ 1/ Z<D?->r*)V&tls 

^m^^«^S^£LTt)«^tSffl^<hLT-+-^m^W> i$I19 3 

011 (d) cofltofeWu »S^^<D©:jgc7&t5©i:^ti?>©^]6fi^fl8*TSfe 

^tfi. i9 3nm^wtt0n (b) , (c) (Dmmmmhm^mm 
t&o, imm-<D%Hytmti*®zzti>*v&z>* &tz. an (b) . <c> 

(DmtifVte* 8fgi& (19 3nm) ©5g4l:BB OSSUfcffl^WSfcto, BB 
0«SSi:<fc5 8M (19 3nm) C9©iK#ife9. BBOHlQttftMi&&: 
£»Jfife&*i&S. dntcittU 011 (d) (omfk-WZSmte (19 3nm) co 
fg£t3LBO*&II£^££<fcrtnr#£. iLGDL B Oolite, gift. rtj|£iB<!:L 
TAK<DJ^S^M{3A^PlflgT* 0 , $ S 13 1 9 3 n m<D*#ft<B»JK«*C** 
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fc> 8{g«E Mx-tttiL&l 9 3nm) ©fg£gfcT«L B 2 
^<Z>LBOJeSJC{ag^J1»ttl«l^^. LBO»ftfc»fflT? 

•^±ib^ (d., f ) zmmzitzzttf-vz. sm$Lf£tmm*m±.2itzz.£ 
2-&**todn?&ftfci:. ^©a**#-rsfe©T*s. mif. (»*i. 

544Mm) -2{£& <ifcB7 7 2nm) -3te»[ (tii&5 1 5 nm) ^4fgi& 
(t^3 8 6nm) ^6«« (fcg2 5 7 nm) -+7fe& m&2 2 1 nm) — 

B o*g&£, 2 1 4 tei&t ©fn«ifc»*fc <fc* 6 te»»<feK:teB B om&&* 
6f&fc<h©fr^fcfefS£^<k* 7 itt»£i:iiBBOttft«. m#&t. 7 

m®. t ommwL&fk \z& s 8 ««56£K:tt l b omm&mm-rz z. t-vrnjumz 

£. Cl©«ftfct)8«»**lCLBOlSa&«[fflTf*afc*ttft©»*AtR||t 

sk±o>mmmm 4 i^bfcj; a ^ <t c j; 0 . 

±«T*±**fcft« 1 . 5 4 4 umam*tii&im 1 9 3 n m©*^3tll«e 

mz> mi 3 \z*mi\zm&fc^im<Dfo<Dmmm*m&&m 5 1 ux^-r . 
cnii 7r-rM-A>F;Kottj*«i6 0 1 (^mmmnz^n^ 114, mse 

»»2 tefettfi 2 9*fcBE!5*r*) **satffl$n*ifcfi l . 5 7 Mm©»«^ 
5157 nm©#n%£5B£-rs*Jfc«ft*L&fc©T*S. jfcis. *mffil&m 
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0 1 3 \Z7*T®.&&®M<Dmtft.M'V\Z. 5 7 Mm) -2{&& 

(»S7 8 5nm) -4{&& 0&&3 9 2. 5 nm) ^8{g& (fcfcftl 9 6. 2 

5 nm) — 1 Offiftfe (iftftl 5 7 nm) ©«fcft«ifci-a»£fcO^TSL;fc: 

0 4 \Z&Yt& 2 2 *KH«56^fc<k* 4 «SM>»£K:ttL 

5^KlJ:*8fm©*£feK:ttSi2Be2B207 (SB BO) ISA&ttfflU 

6 1 ltZ&ftZ2m&±.ate&£fr$lon&R&\Z&Zlom& tiftftl 5 7n 
m) (D^tcHSBBO^S^fiEffl-TS. 

fcufc, »g£S|g&6 0 2 2 f&tttt, m^W>X6 0 3£jioTfc 

£3£&fi&6 0 4 KAItU 6 0 4 tt«Tifi©4««i:»[M«feSn 

2 ^ic, zu<i*j9 • a ^-6 o 5 fciwrs 2 tt 

St«^W->X6 0 6£ji*<fc<ht>l^ ^^n-fy^«57-6 0 7"CSM^ 
tlT&g&glBB 6 11 IdAirrS. — ^^n<>^-57-605 TKW 
*nfc4««E»±, &ttW>X6 0 8ft»oT«[Mlft«6 0 9 fcAttU 

^^n-5 8f&^(i^7ti/>X6 i o, msy^zu^ • S7-6 o 7£ii 

5 7-6 0 7T?PI(*l^lft*n*2«tti8««t*»&IB«ra^«fcO 1 Ofg 
ft (ifc&l 5 7 nm) *56*-r*. 

t^5T, *««T?tt2gkB©»M*»6 0 4j^6»^rS2«f«[i:4« 
9 U>(«j>7 • 5^-6 0 5 -Cfttgcrz Z. fV. n^*ailLfc2«« 
£. 4tefc«rftfi*gjfc»6 0 9Tiftfi3eiftLT#6nS8fft«J < t:*tav»tCjUa:S 
3B»fta^T4«S©«Mlft«6 1 llwAI*T*.fc , 5K«J«L&a«. ^-f *a 
^•^•^7-6 0 5, 6 0 7^fflVi-r{C4 0(D^&^gP6 0 2, 6 0 4, 6 
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09, 611 &m— ym±izms.vxh^\ 

^«Walk-o£f^*{C<kO^RB{Cf«£oTt^. Z\(Dfztb. Z\(D fcf— A*XJ]£t2> 
*^ifi^-Cti. Ifeftl/>X6 0 6, 6 0 8^SU^(D^HffiST^^t^T^6 

sxiKDmMi&m 5 t^L£«k ? t^^^gg^ii»^-r^ n £ \z& 0 , 

^T^^-frfc^S 1.57 /imCS^S, M157 nmCD^n^lC&S 

014 \zi±. *f&m\zmzfc&&&m<Dmom&M&mm<D&m 6 1 lt^t. 
n>H;Kom*«i7 0 1 (mmo&mnz&ttz 114, **cd»*2ic*^* 

2 9^ld^^T^) ^6>#taj$tl^«£g 1.0 9 9 wm©S«?£, ?BRH$ft¥ 
i£il£fflVvr7fg&<DftH«&5g££?TV\ F 2 W— tfil^D&^-r^-S 1 5 7 nm 

m 1 4 £^&g£&gB<Dfc/£0!lTii. 1. 0 9 9um) -2<g 

& (8E&5 4 9. 5nm) --3teJ£ (Kg3 6 6. 3 nm) -4f£& (^2 7 
4. 8nm) -+7fg$[ (^15 7nm) C9|gK:&M&^5«£lCO^T^L 

ifc^£&8S7 0 5{z^^^S*&<h2^<i:^e>foMiS^tCcl;2>3miS©^§i 
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CttLBO^MfflTS. SSfc, &&$mUl 1 0tC:fctt&2m^<=> 2# 

3 fe%L£4fe&£fr<bmm&i5£±lZ£Z> 7 &&(D&tklZ\±SB B 0*g&£& 

5 fcft^&SB (LBOiSSfi) 7 0 2a»S58£TS£#»^2fBfc£ttl/ 

Kl7fcW>X7 0 4£jIoT&g^&gK (LBO*£il) 7 0 5 iCAStf*. 
&g&7 0 5H X*»[t2«tl[t*»&ft«iW8^fc«fcO 3iB&L&'&Z££hiZ. 

2mm&&&$mtzz\tte<mj&2i£2>. &&&mm7 o 5^^^*^tis2 

10 mtiLhSfe&tlZ^PU'fy? • S^-7 0 6t^tl, d;i£jfiaU;fc3 
«&«*3tl/>X7 0 7 $-310, ^^D<'^-57-7 0 8-e^*f^tlT«t 
^&8P7 1 2tXirrS. y-f i?0-f 7 ^ • 5 7-7 0 6 

2{&&tt. JH*P>X7 0 9*M^Tift«iJ|«7 10CAWU 
SB 7 1 0 2 teWLfr 6 2 %ffiHtt%£££ 0 4 ««*5E^r * . -©4 

15 i3!£I/>X7 11, 9 U<< v>7 ■ 5 5-7 0 8fcJiT3TJftMlft«7 1 

2^AWTS. d©&:g£&a&7 1 212, 3«fcfc4«ft£j&>&fn«ift«&l::J: 

tu5T. 4^OT?tt2ftB<D&ftg&&7 0 5 2 {gi£<h 3 ft 
*£*^-f ^o-f • 5 7-70 £ ^SrigjgLfe 3 

20 <b, 2«»€»««l«7 1 0TiIfeM*LT»&n«4«tt < i:*«SV>fc:||^S 

?m*m-oT4fkm<D®.g&im7 1 2\zxm-t^^o\zm^.vr^ vou 

^^^•57-706, 7 0 8£/8lvf {::4-C>CDi&;&^&gR7 0 2, 7 0 5. 7 
10, 7 1 2£R-^±l£ffittLT*><fc^. 

fiu **mTf*3BtB®&ftx*tf7 1 or^±Ltc4mm^t<Dmmm 

4«B©ifc«JWfc7 1 2TrA»»:JC«»**»Sfc«>ta:, AJtfcf-Atfc* 

4 u 3 f$& t o *fkmzrz> z\ t.tm.*L u v*. 
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£l±OSWfi»JB 6 £asLfc«fc ? £«MJfctt£*Wrr S - £ £ J: 0 , S*&f£ 
5 *k®-Vm£.2-&tc&%: 1 • 0 9 9 ^m»I«^. 1 5 7 n m<D&fl-ftK& 

^tC, ^^l^S^1Sg^«fc«g^m«R«j|tl(D^0iJ^^M^7 <hb 
TBI HI 5TH &ft^&g&£«&£>M?>J«8lJ& (SOfclTfcU 

10 2 5 0Dm*«*4O0[)A>K;P (ffi7J&) {Z^i«-r5<i:<i:t>^ 

A-A> F^ai*^l:^LT^nfn«3^fif< R^«««»€Ktt 

9Xfo2 5&Mt2*>nz>Z}i\ZUZ>. 75:43, /t>HM4i»ftOEDFAffl*« 
15 t>b<ttYDFAffi*«i*-€-0*Sffl^T»flW5C:t*«Tr*S^ MftftWE 
D F A#C * 1* — 7© 7 7 -f / <- $ £li * > H )V&MJ&T 5 

V>y 7-1)1- n>\*)\,*MfctZ>i%'&\Z\-£. CfctfjTtel 2 8*) ©77-f 

20 A-ftiWB»l 9X«2 U— tf^COMailli#TB!|0a"5m^ (77 
-fA-^itBS) tt, SVi{c^:S7 7^A'-A>H;U«ta2>«Rlt<i:-r^>il<t 

7&W*Ltr>. fflTUf. »f)t*^m-rSJIg#{C:^(D 1 2 8*©7 7-fA'- ^tt 

tggg (19Xtt2 5) HNo.O~l 2 7©##£tttt5t>(£><h-r3<i:. No.O, 

4, 8> • • i 2 4v>yT^rt-Kmmm*'%\<Dy7'<n-n>\z)vt\s 
25 -otcfe. no.i. 5, 9. • • \ 2s<Dy7-< n-^mmm^2<Dyr^ 

A— A>h*;P<hLTJ&te, No.3, 6, 10, • • 1 2 6 ©7 7< A— ftif 
3 ©7 T'f A*- A> K^i LTifcfc. No. 4. 7, 11. • • 12 

^ t< a— a> H;ust-€-n{c>tt^UTBa{B$ns®M^ (*«»3t^»a) 
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8 4 2, 8 4 3. 8 4 4mfnSfi«n5. &*5, ^TfiM^OHJS 

m&A^&xwmistcfe&m&i. (Ban. 013. 014) <zHv$-nT*>jflv> 

» (t^l. 5 44/im) £3S<D#i&^ft#*£ii (5 0 2-5 04) \Z&r> 

1 9 3 nm©K^t««aft-rS«lCt5liT»Wra. f^T, igcS 1 . 
5 4 4 um (J^StiCco) OlfcttfcfcL #»Jg#¥*SA8 42, 843, 8 4 4 £ 
H+&^5#fcffla>oTaa^T*K£<fcT. 2{gig[, 4{gi&, 8f&i£ (iSl 

9 3nm) tffi^ifcg^&snTattSfts. 

Ell 5C^T, 4007r-f A— A>HJ^S«tSJiefll*»©ai»«l8 4 1 
*»e>ttttl£ft<5£*ift (ttftl. 544/zm) ti, 40<D7 7-TA-n>H;HC 

*fj^LT-?-n^ni9:^6n^m^u>X8 4 5 £iio-n&g^&gB (3M&jBft# 

*SA) 84 2HAWU dil-e2^^^{3j;OS*SO^&iCo>(D2m. 
•T^^^ife»[2 to (fcg7 7 2 nm) <a2f&&a*Sg4rrS. &:«&ffl58 4 2 
7?^Lfc2fgafe«*^^Ji*-. ^£W>7:8 4 6£aoT#CDi£g^«!gl$ (# 
ii^i) 8 4 3KlA3fr£. ££TWtK2*Kil»$S£atfT:b*U AttK 
(2««[) 0«2 6)©2§. T&t>-6**«»3»UT4«©«»[»4o> (»[ 
I3 8 6nm) ft"b04fflf«7&««*-ra. ifc^&8&8 4 3T?g^l/Ac4^i(l 
I3tl/>X8 4 7 £5§oT3 6 t:i;&<Z>fcg^&g& A) 8 4 4 lCA 

ifttmi 8 4 2 6 2 tiftft^0>&ft£&t&A £ LT L B O > 

i&S^&g&8 4 3T0 2f&**>6 4«tt'v<Z)ifefi3giftlSilit LTBBOtSa*» 
i£g^SlBB 8 4 4T04 5 8 ttift'v®&££&i8A£ b S B B OIS A&tt 
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34*. *HS8«n?fiS*lS (ifc£ 1 . 544f£m) (&g7 4 4 nm) 

-*4fflfSS[ (^3 8 6 nm) ^8fg& (jftfil 9 3 nm) CDJUjKfc&^&T*^ 

^•twOur^Lfc^, znizmzmmisrznMmm4iz&vz>mi 1 (a) 
&wj$t&&bii i (b) ~0i i (d) &#mim&£mm<o^mT?w8tim 

l 4 fc*n^tt^Lfc»M«iaft|||»M3«KkLT«le&rs«k o \z LTfc«fcv>. 

ftmtzi&LTy 7 <i ^-^tm^omti^^mz 5 *Hfinr$\ 5^©77<;t 

-A*>F* (&7JS*) CD-gR (01 007 7-f A- A* >V)V) <Dffl7J$ 

8 5 0 {imSfeXtt^W 7 T-T A~3£iQiis8ffT«|jjfeU (S15TH4^)) <D 
77-rA-A'>HJl/{ilM8 5 ltt7 7-fA-^Jg<@^^|«13gc<i:7a:^cfc^JC 

^ai7j^««-m^ (77'f/wt>H;w crt»c«»6nfc«[Mifttt8 52 
3 gto&fiXftffi 8 5 2 ~ 8 5 4 tt-tn-enaak (so) © 7 7 •< a- a > h* ;u 

£|ig&©&MlftS&f^ -?-<Di&M&BB8 5 2-8 5 4<DXmm\Z^r 

n^nraan*auoa*f 8 55-857 fc^ti^n^w a-a> 

££7?. *«fcJ:*SR^W— tf»«*«3«6« (019Xtt02O) I'JgfflT 

«. ftsg&fB (852-857) -?!%9vmzm$&misn. z.(Dmt\-yt&&yt 
mmwxtisxmm^m&m^Tu^zMzmttisnz. w*>» 4^77^ 

A-^if<iST«l^$n?>77'rA-/K>K;KDai7j)«8 5 0>&*5B£LT\ % 
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=L*—&tt£tZ.mifitlZ, W*>. (8 5 0) 1477-f 

t^^T, «±R«ufc«&*idis»t6 (Hi 5, si 6) <Dmmzx.ti& 
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ggn?&5;i 1 2 8#£3JUafcffl;ft3re<Z)A> K;U©iKatttt2mm« 

Si«:^-r*A*> K;KD«-&£tkLW£ (114, 29. 501, 601. 70 
lt£) . 7T<A-^JttiS<Z)m^Si|g|5^«»J^0 9*5V^iB!l 0 

^3^*§lllc:&3fc3i*£ C t (Ccfc 0 , 7 r< A*-3feJi*i^tii7J^^#S!ltwA#t 
Sfc. *§6^H^S^©^gP(Ofl!lCDmifi^*01 7^T. 01 7\Z&\,>T. 

W77-f A-^iaiiss»ffis*J®^^e»nfe7 7<A-A*> K;wti**9 o 
irt>e>£*&#fttH$ns#, 7 7*-TA'-^Jiissftjc^>X9 o 2a*Eesn, 
cou>X902t«ko Ti*itt i & s ®ttft£&8B ummyt&tegk) 9 o 

3 (M^4CW|g (gill) \Z&VZ5 0 2. 50 7, 51 8, 533 
S?) KJDfrTS. «JS««mi, 7r^AW\'>K;i<£:#CDiaS£2mm, 77 
-f /\'-A*> KJl/«t5^7 7-f A'-^W©^- 2 0 fimtL. m 

moi'>X9 o2i:«to. i&g©^fi^gj59 o 3tcm^-r^jt3o^T^-ro 
&*5, i mm (D&mmM 903^2 g@ v>®i&mm 9 0 6 1 ©raca— 
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U>X9 04. 9 0 5^6BtS$nT*J0. %££&ffi9 0 3 frbm&ZtlZyttf 

10 mmtfcZ. tot. &^&»£&&ii£ll<D;*;#£ (»rffi) fi, 7 7<a-a'> 

m&m 1 8 tC^-T. Ell 8 (a) *U:tf (c) iC^LfcHJfiflKi. 131 7 \Z^kL 
tc.mtV>X9 0 2£, 7 7-fA'-4 5 2^l3^(Dai*M{3^fife-r^, 

4 5 2St-eO)ai^JSSB^*3t3t^f!l^4 5 3tfiMf&-£nxuZ>iA. Z\tl\WL\Z 

20 010 (a) *m^nw\stz7T<n-\&tiffi&\zwLmzi&mt4 3 3£i/> 

Ell 7 tPI»cMI»IW6fti^5 t*C7 r-f / t-IHAiilcai* 

018 (b) \*ffl&<D7T^rt-4 6 2&mtorzmtimz:£\zmytyt¥ 
o (b) *m^xmm\stc®mt4 4 3*nm&z>^mmm<D\/>xmzmjL 
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yyxt^m<Dmmm^^mft^^ctx-mytyt^mm^mz.^^h<oTh^ 

Tfcfi^. 018 (a) ~ (c) Tii7 7-fA'-rt©3 7 4 5 1, 4 6 1 

1 fito u >XT^3t-r*«^lCOV>TK3fiLT^»*. £0) J: -5 \z&m<Dl/yX£ 

tt«jaB«K»©aj**TSKW3ti:aa. (hi 7) Ttt^witm 

£-A£-*KDl/>X9 0 4, 9 0 5 0 2&@tf)&fi£&*SJi9 0 6 \Zj&t 
0 6 T»«»»M*fc»S0>K:a* IA> t:-Agtft5fS$CS«)5 d 

#s. ft*. Bii, eii 3, Hi4t*Lfc«[fi«»«fia»w**ttxt4*©je 

WOafet^-rsJWt*^*- 1 ? («&fcflai I (a) l^tSOS^ S0 6«) tt 

i <@<z> uyx-zm&znTWzw* *mmm<D& o\zi m<o uyxxm&rtrz £ 

fltfilctSrtia^T, W*»ftl5 7nm. 1 9 3 nm9©«OTA**5 
££*«T*S. Ctl6tt-ttl-?nF,U— *f, Ar FX^2/-7U-1f(D56i8jftSt 
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Go Z\ m&xm&mkZtitz&-fo&<D%nytX&*)tetft>. m*v> 
m^^«SViCT#TS Z. tf)^\ 
2ZIZ. «Atf«fBB¥8-3 3 48 0 3#&*fcM*anW*«fc < 5fcB#* 

^jc*^wic^s^k-if^so^ 9 <D^mmz-o\<->x®mrz>o 

•Oi^r*. *»wfc«a*^w-ifM i26in mmft^m 1262. « 
1262 &3a#-r*Si^c«^U'— 1 2 6 1 ^LTtfi^ 
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mn-v— *f»m 1 2 6 1 tftt»£**«fctf3fc«*»**rr5* 1 

fcMIMI5*#-r*ai2«#£fc*H:h 3B2»»*Ba^^*l 2 6 2 

nytmm*fc*m?z^r>rt-ftizmi>\-u-- j y : mm 1 2 6 1 £f^x 
e«lt%>av»u **v>»d*nu-ifaiit 1261 ©-a. 

fc&v*. *fs»i 2 6 i(Dmmmt^^>^-tmm^ti^m 

<>£ >A-<hH#::-t©ttfllK:EB L, £§0 > A'-fttcElt IT t> A 

1 2 6 3±KlJH»$ns. 2 6 3 ©Htt/^-Mi. «IB3fc#* 1 2 

6 5 Kl«kDBfje©»/IM&*T»/Jx*tl7* M^vT. h©&:fi$nfc¥i£#^X/\ 

J«9I3te3*l 2 6 2(t U^;H 2 6 3 ©Zt*->iB<fcK«#«:&:iBl*gfcE 

tsn, a*oi^?;n 2 6 3±T?©BBi«iw**i»rr*»R«F0. mmxfr* 

1 2 6 2rtTWJH 2 6 3©/**— >Bf£et^7— 'Jx£ifc©W«£&SBr 

36BB±*r©K^3t©3tt«»#*«ei-aiiintt»j» ^.tmwptto *»w«j« 

nftfcl^^JH 2 6 3llBMrr*3>-r>1J— U>X?5:if6 < &tr. £©££. 
■eoBfjeSi C7-VX2S»ffi) ±X©Sin^^fi^«:^STSfe«6tC» 

£©4>fc< t*>— *WJW:***©llllPlS!Oft^-^y hJ'tatt, 
V^OVl 2 6 3©/^->fcJ«:DTa^ans«*©|ll|P«!0©— -3*BBI83t 
*«1 2 6 2©3t»rtfcE«r* < k5lcLX'bA^. *&, tfmmi 2 

If) &E«LTteA<. ^^-rT-ri/>X^l^t#li^©M£ii«W^M^^ 
2 6 3©/^->iBi:S«7-UxSBift©IWfft&4«k'5KlE«L» n 
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•ftJfcWH^fta^tt^PWte^P*^ (1 2. 2 2, 3 2) £ffl^<5C£ 
T£ (/^XttKrtSBtt&tf/htftS) tf<£i::^0#*T8ft£Bii#}TS. 

mnu— 2 6 1 ^wrss^s-cfi, mnu— *f»mi 2 6 

(A;UX3fc) fl!>»iBnB«K»»tR©BlttftrJ«*fl!)ffiI:ft: £ SMUTS ctotLtfe 

«t^. ^mmmmv(D^u-^mi 2 6 1 ^mr^ntmm^. m 

«Wfr->-\-y*£JfHvr?X/\l 2 6 6±T?«)*^©»BI|t5t»&IWWT*^K 
tefcV^ M*.W3R*U'— tfMl 2 6 l©a^j <A*»7-, «frifr»E*, &M& 
<£> *Sfciefl:T*Xi»K:*^**58«S-a-Si:*. f©fW>XA12 66 
KPJiiLT:?* hW^h^^^-BrSCD^JhTSfeJC)^. tfggl 
2 6 1 t->I/M 2 6 etoraOM^KW^v-^^^SBfifiLTfe^^L, & 

awa^-sJi 2 6 7^i»lt«)xai 2 6 6 tm^^mmmm^mM 

f|#-5lA- 1 266H SlfcttMS 1 2 6 9 SrJMTTSX^-v 1 2 6 7± 
\ZteZ\(DteMZ. Umfr 1 2 6 3 ££8T£;£ifg|5tt 1 2 6 4 HkJSglWSftS: 

T*c:t3^jrc*s. 
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snytmm-vt^ ®??t. mwt&x 1262, 1265 tttcfeMjE 

sf^^^i 2 6 5&mf&?zm&<Dmmx^mT<Doii'ptz< tt> 

iftMlftffii 2 7 2 fcWfc£tt*#fc:*flrr3--#, K^l'-!«!a©ffll© 

(i^-if3t58*a» wmw&m 1 2 7 i&*3feg«*#©*i3MiiLTta! 

R^AI^TS. z\z\-e, mm?7^n-\ 2 7 3«u yy^n-^m^^y 

7 -f A*- g # («*. fcf #i*&J&JB UC*5 #5 7 7* -f A*- A > K JH 1 4 *) » iH 

— tf M6tn©»?fc£«:«*©a^ttia 1 9 ifl— ©M£ffl^T#Wrr*;ii: 

-©«k 5 ^a^t-r s n t let 0 , 7 7"f K-vtmmnffim 3 **** v-*f 
as»*«7t*«*#©nicEHrr*cii:3&«T?**. ^t, s^m^^s^ 

^T**S»nu-lf««*^©im©»»SS»TT7tWl077-r * > h*«BE-5 
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1 2 6 4 i 2 6 8\z^xx^, y^miz^W]^mx\ j&o*/m§i 

5 77-f^>h^l 2 8 0t, 2 6 5<!:{iSiM$nS^-^T^->X^ 

V?->7)V1 2 6 3±©75-f *>hT-*. &tf&j£)fr^l 2 6 5£jIUT« 

10 it&atT (ccd) T^bx^-o^grn^aiT^fewT^o. w^;n 

2 6 3©7H/>K77-f/>h^l 2 8 1 O^— *7<>fH9Jfc£K:;fiV> 
6*15. ^T^vXTJjSOT^ *>h&l 2 8 111 *l*.ff 5 5 0-7 5 0 

15 fcizT'y-l ZOVkh&fo&m^? (CCD) ±Ktt*«*-frTPhr— 

20 frZflZl— X7<>fHR!£fToTfc<fcUU *&^te&&tfcro#i*#^XAtf>S 
ST, *«THJR51.U— tf^fi (S#&5g£8B) 12 7 1 CftM^nst^ 

25 ;um^«ij8 5 i z>&*m*xtt? 1 2 7 2 1» 77<a 

-a> H;na^8 5 OTi^fg^-rss^^AM-rs^^mgRi 2 7 9 

fl«U ifc«&SBl 2 7 2ttHB9Bfc3fcJ& 1 2 6 2 £<mT£$£-£H;:-#:ia8!tt. 
&^&gBl 2 7 9}±77-f/>h^l 2 8 0^i#-r^^tC— ^{C^tt^o 

cw<i:#, ^7"f a*— A*>K;pm?j*fS8 5 o{^Mffl^7-r;\*- 127 8 sag-a- 
ss 
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Ufc#, K^fflM^O&S (WS.«1 9 3nm) £0t>ftV>i£fi£ 
77-f^>K^1 2 8 0, Xtel 2 8 1 &£K:2j$< <fc? ICLTfcJ^o BP^, m 
1 6{C^Lfc3l£(a&g£&gl5<D5tS, 0iJ;t«21£g<Difcg^&gG8 5 3#>£fcf 

(DnKKD/VVZyt* 2 &S<Z>ft£S&8 8 5 3 T«fiS5i*U 2 0<D&gS?&gB 
8 5 2, 8 5 3frZ J tft : etlltimZtlZ>KWzm&tf&-&Z> 2rX0rV\,73b&7 

scit-r, DFB^sfti'- tfozm&i&s mtumfri 2 6 3 \zmm-znz 
mvv-*?yt cmytmmmyt) <D&L&*mmTz>tiL&mwmw 1 2 7 4*nttW6 
nx^s. itftiHfPSis 1 2 7 4 rau d f B¥*fltw— tf©«ans 0 . 0 0 1 0 

£faJt£« 3&>o«51.U— y%OHMt» RtfcMaffi£ffc&£l;:iEH 

LT^fd-TSSI^Tt^ 1 2 6 S(Dftm$&*Wt\ZWm&ZZ\ 

02 0^Lfe«7fc^«(c:«, £*i£IE£8Bl 2 7 1 rtT?*— ftftfS 

sew— (DFB^i^-fft.!:) fr*>9t±-rz>mmyt&/v\sxyt\z&wr2> 

ffil 2 7 5 *N*#?X/\1 2 6 6 Cift$n57*M/^ h©«flE4*tt»C 



56 



WO 99/46835 PCT/JP98/05367 

2 7 6 1. nftmm±fr*mmmm?z>mwmwi 277 ttfmtfznx^z. 

Z.ZT*. /VbXMWmi 2 7 5ti£*ft»£»i 2 7 irt<Z)J*-HfcftX«l'- 

■tf (1 (DWMmm&ft'oT, tcDm-mmftmu— tfsr/ma^tgs-e- 

5 5£<h'feT#3«fc-5l;:&-3T^6. BP*, ^^ttW? 1 2 7 5 K«J;3m«KB 

#nij*i£&3. **JfiWTftt» /^^WWaUl 2 7 5lc«fcoTJ|t— »[fi5BJgW- 
1f */ W*58fi£ <h i IC, fliML t^ii^OlP K «fc o T-^CD^g^ $ 

n*/i;^3t vvvzm&i o~2o nmgg) frzto)— TO#.£#)Daj-r, 
io epsa;ux*s# i n s (D/vixmzte&i-rz. z.n\z£o. y&mxrT-<D&&m 

15 /vuzmwui 2 7 s\iW—&B&&i'—tf<D/vv7>smtw*s&mt 

20 mmud\z±c&/vvxKomt)&wi&ttmTz>z\t&-cz2>o w^/wxmz 
^(Dmii (%m zmzms-femztrnTzzttitvimttzZo 

£ £ Kl/WXWfttB 1 2 75H 12 7 1 rtTfi^JKBJSSnS 

S»©7T-rA*— }fcit*I§§ mi#<Dl 3, 18, 19^ti*) <Z>4>fc<£fcl-2 

&?mm&i 2 7 6«s*&%^gBi 2 7 l^aj^snsg*^ x 
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t^iz. zw&mte mm. mm. RzmsmuE^ts) cso'ut/vwm 

ftlHff&B 1 2 7 4 fct>A:fc**U ttfifMtfgB 1 2 7 4 fc-tWfcfflfclCS^V* 
3*15 7* h U5>* h®ff!fimiCN?*M&ft3^m 1 2 7 6 tCiiO , g 

&*<ommizfecrc.miEmftmizimi5nz>. 

fr&N SftfMWSBl 2 7 6tt/^XfW»»l 2 7 5Hfg^£j*oT, ^-^S 

H if. *0>IT(DS*ffic5g^ 1 2 7 1 £ LTia 1 2 © U-UHM&ffl 

«SS^TT^0ffi$n<5 1^©/^7»W«iS: (12 80) fcfr^J 
*mx\Z*<D#m2tirz l 2 SffltfV^Xftfcl/WXch 

UTfc«fcU. fc*J, »#0«3aWWP&ff'5«^fcItt» /^;P7sfW«»l 2 7 51: 
«fcS3t*PI3^F-OlWfKOf^bDKl, g#&5g±g&l 2 7 1 l>3©7 7"f A-ft** 
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SETS. — Xf7"/' T> H • >^CT{±. SlJft^ 1 2 6 5 <DR 

±\zm&nyttztctt>\z. nytmmwmzMLTu^z ;n 2 6 3£*b*m£»jt 
1266 zmytmmwmzmsTmtt&wi-rzo 

tz/vuxyt wz^tomttmm <D"ts<z)4>&<£*>io£isi£u ^&#C7 X 

/^(D^ifm^m^m^mzmm^n^^o/vi^^^m^tm^miE 
&ytm\zMW?z>. z\<Dt%. x^-jyb&^mvz, *mw*yjL/\<DM&m. 

^^I/\Xr-y 1 2 6 7 ©«ffiJtgK:[3:«*i&2n£ s fc 5 R^fi^ffilT 
4>U < £ h 1 oSrIBS-r S £ £ bti„ 

mmn\tmm(Di: $ izftmznz 1 2 8 so/^x^^^n-en 1 /wx tut 
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T^oftMzntc 1 2 ^mo/wx^t<D%mmm^wm^x. *<o 1 2 smo^ 

— tft>L<HF 2 U— tftl^DiiJ^ifcgl 9 3 nm. 15 7 nm££ti;>rf SifiS^l/ 
10 %Mft.TZ>Z\t\z£K)* m«Kr Fl^^TU- *f£|PJt;ffiaiftfi2 4 8 nm 

-rs-fy hut^A (Yb) ^-zf - y r-i n~v-^h^u.^m.wv-^. 

(&I4 9 6nm) »5fetffV^ HtC^m^rfcB BOiM£fflVvr8&4&i6iaB 
d<hlc<fc9, K r Fl=r-/7l/- 2 4 8 nm©^ft£f££T-5Stfl-k 

^■^>A*-rttwEfi$nS^T<A*-ttx^n>T?ttaLT*5<. Z.fLte, 7 
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i <»wmw&&^<m. o f*w\ * tcitmytrnm^mzmm^ nsst^ u — tj* 

^112 6 1 CD-SB (I'— tr3fcf££gBfccktfftJt®S&£) t*^lzffig$n 

%&&9mmt*7T-in--zmm\sTcy). *m — imsi 2 6 1 

SB) tRB*3tt^3R 1 2 6 2 £<Dmi&tD J £tLEtf'fit>nZ> a S3£i£fitf)SS 

K*m^z®&mmt£iz\z*>mm-rz>z\ttf'Tj%z>. z<d®&. mm<»&4~%z 
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